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The whole o f  t h i s  work has been c a r r i e d  ou t by  me in  th e  
r e s e a r c h  l a b o r a t o r i e s  of th e  B a t te r s e a  P o ly tec h n ic  I n s t i t u t e ,  
d u r in g  th e  p e r io d  November 1920 -  May 1922, under th e  d i r e c t i o n  
of Dr * J .  Kenyon, to  whom I  ex-
u ,
p re s s  my v e ry  b e s t ' . th a n k s  f o r  t h e i r  i n t e r e s t  and h e lp .
I  d e s i r e  a l s o  to  thank  P ro fe s s o r  Adams, of th e  U n iv e r s i ty  
of I l l i n o i s ,  Urbana, I l l i n o i s ,  f o r  h i s  k in d n ess  in  supp ly ing  
d e t a i l s  o f  th e  p r e p a r a t io n  of th e  h ig h e r  normal a l i p h a t i c  
a lc o h o ls .
. EXPLANATION' OP EXPH15SI61S MB SYMBOLS USED ’'THROUGHOUT THIS 
THESIS.
S ince  a c e r t a i n  amount of con fusion  has  a risen  in  th e  
l i t e r a t u r e  over the  te rm s "sim ple”, "complex” , "norm al” , and 
"anomalous” , as ap p lied  to  th e  ro ta to z y d is p e r s io n  o f  o p t i c a l l y  
a c t iv e  su b s tan ce s  f o r  l i g h t  of d i f f e r e n t  wave le n g th s ,  i t  i s  
deemed a d v isa b le  to  g iv e  th e  d e f i n i t i o n s  of th e se  term s which 
a re  due to  Howry and Hickson, (T rans . F araday  Soe. 1914, 10, 60) 
and as used th ro u g h o u t th e  p ap ers  of P ickard  and Kenyon and 
o th e r s .
fa) Simple D isp e rs io n :  - , A su b s tan ce  is. s a id  to  e x h i b i t  s im ple 
r o t a t o r y  d i s p e r s io n  when i t s  o p t i c a l  r o t a t o r y  powers f o r  mono­
chrom atic  l i g h t  o f  d i f f e r e n t  wave le n g th s  observed under i d e n t ­
i c a l  exp e rim en ta l  c o n d i t io n s  have values-w hich  s a t i s f y  th e  one 
term Brude e q u a t io n .  . ,■ ■
ok “
Where I s  th e  observed r o t a t i o n  of th e  su b s tan ce  f o r  l i g h t
of wave le n g th  Xy. K and Ao a re  c o n s ta n ts  f o r  th e  su b s ta n c e .
fb) Complex D is p e rs io n : -  When two or more term s have to  be
in tro d u ced  in to  th e  Brude eq u a tio n  -  such , e .  g# t h a t  now
3.
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In o rd e r  t h a t  th e  r o t a t i o n  may he re p re s e n te d  as a fu n ctio n  
o f  th e  wave l e n g th  o f  th e  l i g h t  u sed , th e  su b s tan ce  i s  sa id  
to  e x h i b i t 'complex r o t a t o r y  d i s p e r s io n .
(e)  : lo rm al D isp e rs io n ; A substance e x h ib i t s  normal r o t a t o r y  . 
d i s p e r s io n  when i t s  r o t a t o r y  power, under a l l  c o n d i t io n s  of 
te m p era tu re ,  s o lu t io n ,  c o n c e n t r a t io n ,  e tc * ,  i s  g r e a t e r  f o r  
l i g h t  o f  s h o r t e r  wave le n g th  th an  i t s  i t ) ta to ry  power f o r  l i g h t  
of  lo n g e r  wave le n g th .
(d) Anomalous D isp e rs io n ;  A su b s ta n c e  e x h ib i t s  anomalous • 
d i s p e r s io n  f o r  any tw o -lin e s  when c o n d i t io n  (e )  does n o t  hold 
f o r  l i g h t  of th o se  two wave len g th s*
fo l lo w in g  from t h i s ,  th e n ,  "normal" d i s p e r s io n  i s  im plied  
by "sim ple"  d ispe rs ion*  b u t  an o m a lo u s 'd isp e rs io n  i s  n o t 
n e c e s s a r i l y  im plied  by  "complex' d i s p e r s io n  u n le s s  s u f f i c i e n t l y  
l a r g e  ran g es  of tem p era tu re  and wave le n g th  a re  employed, when in  
th e o ry  a l l  complex b o d ie s  should e x h i b i t  anomaly.
CHOI OB OF SIMBOLS AID ABBRB¥IATIOBS.
f o r  th e  sake o f  c le a r n e s s  those  recommendations of th e  
I n t e r n a t i o n a l  Committee f  o r  'th e  U n i f ic a t io n  of Physico-Chem ical 
Symbols. ( l .G .S .  19El, 119, 502) which app ly  to  t h i s  s u b je c t  
a r e .adopted*
( l ) /MQlecnlar B e f r a c t iv e  Power, fL o ren tz  and Lorens ex p re ss io n )
Te , !  ^where- B = n ? -  1 y M ( A ® R e f r a c t iv e
L : T T T X ff 'f 'V  index .
33 2  j
CM -  M olecular 
( w e igh t.
, (
(d = D ensity  of
C substance.,
f o r  l i g h t  of w?av@ le n g th  V  , th e  su b s tan ce  be in g  a t  t°C .
(8) S p e c i f ic  and M olecular R o t a t o r y P o w e r .  : S p e c i f ic  
r o t a t o r y  power i s  r e p re se n te d  by L°^ ] ; and fo l lo w in g  from
t h i s  i t  i s  suggested  t h a t  m o lecu la r  r o t a to r y  power be M[<*]
where i,r _ M olecu lar  w t.
■ 100‘
The a b b re v ia t io n s  of th e  t i t l e s  of jo u r n a ls  r e f e r r e d  to  
a re  th o se  s ta n d a r d is e d  by th e  Chemical S o c ie ty  o f  London.
C ons iderab le  u se  has been made a l s o ,  o f  the  B u l l e t i n  of 
the U n iv e r s i ty  of I l l i n o i s ,  two volumes o f  which have been
5 .
r e f e r r e d  to* B ie i r  t i t l e s  in  f n l l  and th e  abhr e o la t io n s  employed 
f o r  them 'are as fo l lo w s ; '  . : ;
'U n iT e r s i ty  o f  I l l i n o i s  B u l le t in .  Organic .Chemical" Reagents.; ;
■ I  June .23rd , ,  1919* '■ ( ;U#f  ,B. I .  ) '
I I  Oct* l e t ,  19S0* (U. I  • B, I I }
6 .
THE PREPARATION AID OPTICAL PROPERTIES
o f  th e
NORMAL ALIPHATIC ETHERS OF d~octan~2~cl*
I t  has  been sh o rn  .by Biehard and Zen yon f J .C .S ,  .1911,. V 
99, 45, e t  seg .}  t h a t  th e  o p t i c a l l y  a c t iv e  e a rb in o ls  of the  
homologous s e r i e s
: Ca^GHCOHl.R
v 3
:CgH50H{OH}.R■ ■ '  ,
• : and (CH31s eS.0H(C)H).R,
where R i s  a  n o rm a l 'a l - Ip h a t ic  r a d i c a l ,  e x h i b i t  sim ple  
- r o t a t o r y  .d isp e rs io n  a t  a l l  te m p era tu re s  b etw een -0° -  £QQ°C., 
o r  t h e i r  b o i l i n g  p o i n t s .  In  o th e r  words the  r o t a t o r y  
powers of : th e se  su b s ta n c e s  .conform to  the one term  Drude 
-eq u a t io n .  On th e  o th e r  hand th e  e s t e r s  d e r iv ed  from  th e s e  
e a r b i n o l s  conform to  t h i s  eq u a tio n  only  a t ’low tem p era tu res ;  
s in c e  a t  -high te m p e ra tu re s ,  (and in  s o l u t i o n ) ,  an e x t r a  term  
In  i t  i s  r e q u i r e d .  I t  th u s  fo llo w s  t h a t  e s t e r s  of t h i s  
type  e x h ib i t  s im ple d is p e r s io n  a t  low te m p e ra tu re s ,  and com­
p le x  d i s p e r s io n  a t  h igh  ^ tem peratu res . Complex d i s p e r s io n  
may be cons idered  to  be due to one or more of the fo l lo w in g  
cau ses ; .
(a) The s u p e rp o s i t io n  o f  th e  o p t i c a l  r o t a t i o n s  o f  two (o r  
more) d i f f e r e n t  h in d s  o f  m olecules each d i s p e r s in g  
n o rm a lly ,b u t  d i f f e r i n g  in  d i s p e r s iv e  power and in  s ig n  
of  r o t a t i o n .
Cb) The e x is te n c e  o f  a b s o rp t io n  hands in  the  s p e c t r a  of 
. th e  .-compounds' under exam ina tion , 
v  The s u p e rp o s i t io n  o f  th e  p a r t i a l  r o t a t i o n s  produced by 
two a s yisme.tr l e  complexes w i th in  th e  m olecule of an 
o p t i c a l l y  a c t iv e  su b s ta n c e , .
• So f a r  as th e  above mentioned e s t e r s  a re  concerned , however;,; 
on ly  (a)  i s  a p p l i c a b le ,  s in c e  th e y  a re  n e i t h e r  v i s i b l y  e o lo u r -  
■ e&* nor do .they p o s se s s  more th a n  one c e n t r e  o f  asymmetry,
-The r e s u l t s  ob ta ined  by o b se rv in g  th e  r o t a t o r y  powers of 
- th e se  su b s ta n c e s  b o th  in  th e  homogeneous s t a t e  and in  s o lu t io n ,  
the' form er o v e r  a  l a r g e  range o f  tem pera to re  (jplchard and 
'Kenyon- l o e ,  e i t . ) ,  go to  show, t h a t  th e  d i f f e r e n c e s  in  d i s p e r ­
se iv e  power a re  due to  an. a l t e r a t i o n  in  the degree  of com plex ity  
of th e  m olecu les  o f  o p t i c a l l y  a c t iv e  e s t e r s .  I t  i s  th e r e fo r e  
suggested  by  th e se  o b se rv e rs  t h a t  t h i s  phenomenon may be due 
to  some s p e c i f i c  a c t io n  o f  th e  carboxy l p o r t io n  o f  th e  m olecu le .
' In  a l l  c a se s  o f  complex d i s p e r s io n  then , two dynamic 
- isom erides p o s s e s s in g  d i f f e r e n t  d i s p e r s iv e  po?*?ers, and hav ing  
r o t a t i o n s  o f  o p p o s ite  s ig n ,  a re  supposed to e x i s t  in  what a re  
b e l ie v e d  to  be o th e rw ise  homogeneous su b s ta n c e s .  The 
phenomenon may be s a t i s f a c t o r i l y  ex p la in ed  in  t h i s . c a s e  by 
assuming t h a t  under c e r t a i n  ex p erim en ta l c o n d i t io n s ,  some o f  
which can be r e a l i s e d ,  th e  oxygeti atoms in  th e  carboxy l group
e x e rc is e  t h e i r  supp lem entary  v a le n c ie s  - on each o th e r ,  th u s ;
c  '
ISiaedley J .€ * S , 1909, ' f&, ' £31)
(The ex is te ire a  of e s t e r s  in  ta u to m e ric  forms has re c e iv e d  
su p p o r t  chem ica lly ' from th e  r e c e n t  work of S chell)!er  and Yoss, 
(Bar* 1920.* 53. B» 388}}. An in c re a s e  "in te m p e ra tu re  would 
he l i k e l y  to  d i s t u r b  th e  e q u i l ib r iu m , and so  b r in g  about an 
a l t e r a t i o n  o f  r o t a t o r y  d i s p e r s iv e  power, A in  t h i s  co n n ec tio n  
a l s o ,  P icka rd  and Zenjoti ( J . ' C. S. 1914, 105 831 e t .  s a p .)  
have b rough t forward p h y s ic a l  ev idence  w hich .len ds c o n s id e r -  
ab l e s u p p o r t .to  t h i s  id e a .  I t , m ight be .argued, a l t e r n a t i v e l y , 
t h a t  such  a  d i f f e r e n c e  in  p h y s ic a l  e f f e c t  could be produced by 
th e  d i f f e r e n c e  in  t h e  degree  o f  a s s o c ia t io n  ( i n  th e  sense  of 
p o ly m e risa t io n )  o f  the  two c l a s s e s  of homogeneous l iq u id s ,  
namely a lc o h o ls  and e s t e r s .  I t  t h e r e f o r e  seems a d v isa b le  to  
c o n s id e r  h e re  th e  p a r t  p layed  by a s s o c ia t io n  in  b r in g in g  abou t 
a l t e r a t i o n s  o f  r o t a t o r y  power.
- F i r s t ly  i t  has  been shown by th e se  a u th o rs  t h a t  acco rd ing
to  th e  ex p e rim en ta l  c a p i l l a r y  a scen s io n  method o f  Ramsay and
f ? - c \ R -
S h ie ld s ,  and a l s o  by  th e  a p p l ic a t io n  of long inesem ’s e m p ir ica l  
fo rm u la ,  (Ann. S e i .  tfn iv . . J a s s y ,  1903, 2.,'126) t h a t  a lc o h o ls  
a s  a c l a s s  a re  h u t  s l i g h t l y  a s s o c ia te d ;  a id  th e n  on ly  th o se  
o f  low m o lecu la r  w e ig h t .  The temper a tu r  e - r o t  a t  ion  cu rv es , 
f o r  any of th e  low er members o f  any one of th e  homologous 
s e r i e s  mentioned shove, a re  q u i te  s im i l a r  in  character to  those  
g iv en  by the members of h ig h  m o lecu la r  w eight when a s s o c ia t io n  
w i l l  p robab ly  have d e c re a se d .  On th e  o th e r  hand, e a rb in o ls  of 
one s e r ie s ,  -show a t r i k i n g  d i f f e r e n c e s  i n  tem perature-rotation  
c o - e f f i c i e n t s  when .compared ■ w ith th e  co rresp o n d in g  members of 
an o th e r  s e r i e s .  A s s o c ia t io n ,  th e n ,  can  have Only a  s l i g h t  
in f lu e n c e  on th e  r o t a t o r y  .'powers of , th e s e  l i q u i d s  in  the . , 
homogeneous c o n d i t io n ,  ' O ther p h y s ic a l  ev idence as w e ll  l e a d s  
to  th e  d ed u c tio n  t h a t  the. e f f e c t  of a s s o c ia t io n  on r o ta to r y  
'power i s  sm all a t  th e  m ost.
In view of th e  p o s s ib le  e f f e c t  of a d ja c e n t  oxygen atoms 
in  th e  e a rb o x y l ic  p o r t io n  of  th e  m olecule  i t  was thought 
a d v is a b le  to  examine the r o t a t o r y  powers -of su b s tan ce s  which 
do n o t  p o sse ss  t h i s  d i s tu r b in g  f a c t o r .  To t h i s  end a  s e r i e s  
of e th e r s  was p rep a red  c o n ta in in g  in  each case as  th e  asym­
m e tr ic  p o r t io n  of th e  m o lecu le , th e  s e c -o c ty l  r a d i c l e ;  and as 
t h e . second r a d i c l e  th e  normal a lk y l  groups m ethylr e th y l 
n_-deeyl. Such a  s e r i e s  o f  eomiDOunds d er ived  from d- s e c - o c fy l
R ota tion -T em pera tu re  Curves
n-B uty l d - seo- o c ty l  e th e r
Id oSa oq (c
Ter'iP^ (?ftro^ g. °C.
a lco h o l  seems to  f u l f i l  th e  cond itions, l a i d  down above • 
s e e - Ootyl a leoho l w as; chosen because i t  i s  the  most r e a d i l y  
o b ta in a b le  o f  th e  o p t ic a l ly . activ e-seco n d a ry  a lcoho ls*
The i n v e s t i g a t i o n  of th e  o p t i c a l  p r o p e r t i e s  o f  th e se  e th e r s ; . 
has  l M r t 0  the fo l lo w in g  i n t e r e s t i n g  r e s u l t s . .
i t  a l l  tem p era tu res  between 15°-I3®° they  e x h i b i t  s im ple 
d i s p e r s io n ,  f o r  a t  no p o in t  w i th in  th e s e  l i m i t s  does th e  
r e l a t i o n  -S^vi' f a l l  below th e  v a lu e  1 .5 7 7 .*  This r e q u i r e s  
a f u r t h e r  t e s t ,  however, s i n c e  a curve may looh  sim ple  bu t no t be 
so in  r e a l i t y  (Dowry,. l o o .  e i t . ) .  I f ,  however, be p l o t ­
ted  a g a in s t  A *V s im ple  d i s p e r s io n  i s  in d ic a te d  when the 
p lo t t e d  v a lu e s  l i e  on a: s t r a i g h t  l i n e .  This i s  the  . c a se  f  or 
each member of the s e r i e s  .examined* i
D eterm ination  of t h e  r o t a t o r y  powers of the e th e r s  in  the
o 0homogeneous s t a t e  over a  range of; tem peratures . 15 -*130 f o r
As th e  wave le n g th s  of mercury v i o l e t  sad mercury g reen  
l i g h t  a re  r e s p e c t iv e ly  4359 and 5461. AngstrBm u n i t s ,
c< ... E u  . E .
—  o* r  ~  ._________________ _ ° S  V I   _________; g r  =:
:g
(5461) (4359)
so t h a t  ° ^ v i  (54-61 )2 1*577*
gr , £S (4359)

IS*
. l ig h t  o f  ,■ d i f f e r e n t  wave le n g th s  shows th e  p re sen ce  o f  marhed 
e x a l t a t i o n  in  the . o p t ic a l ,  r o t a t o r y  power in  th e  ease  of th e  
members c o n ta in in g  .the e t h y l , n - b u ty l  o r  ^ n ~ h e p t y l  r a d i c l e ,  
and a l s o  a s l i g h t  e x a l t a t i o n  above what may-be .assumed to  be 
the normal v a lu e  a t  th e  s - s o n y l  member* The v a lu e s  f o r  a l l  
th e  rem ain ing  members l i e  on a smooth curve w ith  the. ex cep tio n  
of. t h a t  of th e  f i r s t  member which, as. in  o th e r  ea ses  so o f te n  
e x h i b i t s  ' abnormal behaviour*. .
low i f  we c o n s id e r  th e  c o n s t i t u t i o n  o f  th e  m olecule
we f in d  th re e  ch a in s ,  {a},  f b ) ,  fe)  o f  carbon  atoms p re se n t*
: The. nxomerieal, d i f f e r e n c e  between fa} and ( b |  i s  f i v e ,  so t h a t  
any e f f e c t  due to  a  c h a in  a l l  b u t  r e tu r n in g  upon i t s e l f  p ro ­
duced by th e  j o i n t  a c t io n s  of ( a )  and {e ) w i l l  r e c e iv e  r e ­
in fo rcem en t from ano ther  s t r i c t l y  s im i l a r  e f f e c t  due to  (e )  
p lu s  Cb)* T hese* is  t u r n , w i l l  r e c e iv e  m o d if ic a t io n  from an 
e f f e c t  due to  th e  s i s e  of (e) alone* In  view of
{a)
0%. (c )
\c«2(0H)
( b )
\
\Rotations., o f
homogeneous e th e r s  a t  2
CA -vcX
okfcu^ juL >w-k \/>Oa|
I  , 'Is^ aiL , CX'Vv'^ CJ—IX'VnT  .(VJo. o r  C ftTor^S iN  ^ f t o v f i N Q  C hAkS .
(oS
S p e c i f ic  R o ta t io n s  i n ' -------------r.^ | r1 ^ rn|...^   n t------ M —i ' r~
Ale ohol 1 c S o lu t lo n
CL
IT
?(oA-2_
No O p- C rt-roM.% ifN Qf?owifsc; Givers
Spec!fie Sotatione in.
'fo ‘ OS© -.solution
OP" C  f l T o M  5  i/ \f  Ct Q o s M \ N C l
Fran&l&nd*s su g g e s tio n ,w e  sh o u ld . expect a d e p a r tu re  from 
normal' behav iou r i n  h h i s s s e r i e s  o f  e th e rs ,  when R s  2, f  a r  
then.(a) p lus  (e) - atoms, and (b) p lus (o) * 10 atoms j when
1 * f o r  ih e n  (e) * 5 'atoms; and when B *•' -7, f o r  then  fa) p lu s  
(a) = 10 atoms and(b) p lu s  (e) r  15 atoms. When R reaches 9 we 
should h a r e  a  r e in fo rc e m e n t  of. th e  e f f e c t  o b ta in ed  when R ~
4 , : t he  c h a in  having gone through  a  com plete t u r n .
‘A ll  th e s e  e x p e c t a t i o n s ,a r e  borne o u t  b y . the  r e s u l t s  shown 
on t h e •a t ta c h e d  cu rves  where th e  s p e c i f i c  r o t a t o r y  powers a re  
p lo t t e d  a g a in s t  th e  number o f  carbon a to m s 'In  th e  growing . - 
chain* I t  may be added t h a t . q u i t e  s im i la r  cu rves  a re  g iven  
by l i g h t  .of ev e ry  wave le n g th  employed and between th e  p re­
v io u s ly  mentioned l i m i t s  o f / te m p e ra tu re .
ISie most puzzling  e f f e c t  observed when' the r o t a t i o n s  i n  
5/i s o lu t i o n  a r e  measured, i s  th a t , ,  c o n t r a ry  t o  a l l  p rev io u s  
o b s e rv a t io n s ,  carbon b is u lp h id e  produces an e x a l t a t i o n ,
V w h ile  ab so lu te  e th y l  a lcoho l g iv e s  a  d e p re s s io n  in  s p e c i f i c
fra n h la n d  { J .G .S . 1899,: 75,. 868) 15 # a con tinuous
cha in  of f i v e  carbon atoms w i l l  a l l  b u t r e tu r n  upon i t s e l f  
and beyond t h i s  f u r t h e r  a d d i t io n s  to  the  .ch a in  . w i l l  le ad  
to  such in t e r f e r e n c e  as  must n e c e s s i t a t e  a re ad ju s tm e n t 
o f  th e  e x a c t  p o s i t i o n s  occupied  by th e  carbon atoms in  a  
s h o r t e r  chain.. I t  i s  s u r e ly  h ig h ly  p ro b ab le  t h a t  t h i s  
s te re o c h e m ic a l  ch a n g e . should, be  b e tray ed  by some i r r e g u l a r ­
i t y  in  th e  r o t a t o r y  m a n i fe s ta t io n s  . . . . . . . . . ” '
LtH/ZKS S^TiCRS ■ ’bC-cL-wc. Octyl,
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C h a r a c t e r i s t i c  Diagram 
f o r
n - a lk y l  d -sec -Q o ty l e th e r s .
r o t a t o r y  power* The d e v ia t io n s  observed from what may bs  
regarded  as the  normal v a lu e s  a re  th e  same h e re  as f o r  t h e  
su b s tan ce s  in  th e  homogeneous s t a t e .
I t  i s  shown from f i g .  v i . t h a t  t h i s  s e r i e s  of e th e r s  
do n o t  l i e  on th e  c h a r a c t e r i s t i c  diagram fArmstrong m d 
Walker P roc. Soy, S oo ,, 1913 A, 6,8, 388) f o r  d-se.o-o c ty l  e s t e r  
d e r i v a t i v e s ,  h u t v e r y  n e a r l y  so* This i s  what one x^ouia 
expect, when d e a l in g 'w i th - tw o  such d i f f e r e n t  c l a s s e s  of com­
pounds. In  t h i s  co n n e c tio n  i t  i s  o f  n o te  t h a t  d i - d - s e e - o c t y l  
fo rm a l,  b o t h  i n  the  homogeneous c o n d i t io n  and in  s o lu t io n ,  f a l l s  
on th e ' char ae t  e r  i  s t1  e diagram  fo r  the d - s e c - o c ty l  e t h e r s .
I t  has been found t h a t  th e  : e t h e r s  msy be p rep ared  e i t h e r  
acco rd ing  to  the ,m ethod  of F e rn s  and Lapworth ( 1 .0 .8 ,  1912,
2 7 3 ) ,which c o n s i s t s  in  adding po tassium  o c t y l a t e  to a normal 
a lk y l  p - to ln e n e  e u lp h o n a te ; or by a llow ing  potassium  o c ty l  a te  
to  r e a c t ,w i t h  a normal a l i p h a t i c  brom ide, The r o t a t i o n s  o f  
any g iv en  e th e r  p repared  by b o th  th e se  methods a re  I d e n t i c a l , 
and th u s  p ro v id es  re a so n ab le  ev idence  f o r  b e l i e v in g  th a t  no 
ra e e m isa t io n  occurs  d u r in g  e i t h e r  p ro cess ..  I t  is  shewn’ a lso  
in  the  ex p erim en ta l p a r t  of t h i s  th e s i s  t h a t  se c -Qc t y l  a lcoho l 
o f  unchanged r o t a t i o n  may be re g e n e ra te d  from I t s  po tassium  
d e r iv a t iv e *  t h e r e  I s  thus  no ra e e m isa t io n  a t  t h i s  s ta g e  of th e
m These r e s u l t s  a re  n o t  y e t  p u b lish e d .
s y n th e s is  o f  th e  e th e r s . ,  . ,
f e r n s  and Lap w orth  hair# shown in  t h e i r  paper t h a t  s u l  phonic 
e s t e r s  r e a c t  i n . a Manner e s s e n t ! a l ly  d i f f e r e n t  from e a rb o x y l ic  
e s t e r s  which they  I n d i c a t e  diagram m atio& lly as fo l lo w s ; .
> ’
-  co lo a  sopC.H! . V . ,
th e  d o t te d  l i n e  r e p r e s e n t in g  the  p o s i t io n  a t  which the  m olecule 
breaks..' As d e sc r ib e d  l a t e r  the  e t  hyl d- s e c ~ o e ty l  e th e r  was 
p repared  in  t h i s  way,, u s in g  e th y l  j> -to luene su lphona te*  fhe 
reverse , p ro c e s s ,  u s in g  d - se c - o e ty l  u - to lu e n e  su lphona te  gare 
on ly  v e ry  poor y i e l d s .
Wedekind. Eaussermaan B#r. g4. 2081 (1901) were ab le  t o  . 
decompose, d i - e t h y l  e th e r  b y  th e  a id  of b e n z y l  o r  a c e ty l  c h lo r id e  
in  the  p resence  of s in e  c h lo r id e ,  in to  e th y l  benzoate  or 
a c e t a t e ,  a  r e a c t i o n ,  which, • i n  th e  c o l d ,  gave a 50$ c o n v e rs io n . 
The r e a c t io n  was ap p l ied  t o  e th y l  . 1 - s e e -o e ty l  ether* b u t  no 
I - s e o - o e ty l  a c e ta te -w a s  produced.
: fhe e th e r s  liaT© been p repared  accord ing  to  th e  fo llo w in g  .
scheme -:
.• R„OH —> * ’ ipC$Mx7 — zRWq&i *? + X, 3x\
{R * n a lk y l r a d i e l  e» methyl n -d e e y l )
Of th e  normal a l i p h a t i c  a lc o h o ls ,  th e  s e r i e s  methyl to  
n-decyl' 'alcohols has been u sed .in  t h i s  v/ork *
Methyl , e th y l  and n-butyl.*. a lco h o l were ob ta ined  commercial­
l y ,  w h i l s t  the  n -p ro -py l. r a d i c l e  was av a ilab le -  in  th e  form of 
n -p rp p y l brom ide„
fhe rem ain ing  a lc o h o ls  were p repared  e i t h e r  by ;{1) th e  
reduction  .o f-th e  co rresp o n d in g  e s te r  or (2) fhe reduction.-of 
th e  co rrespond ing  aldehyde.*
THE m m Q f i m  0 f  BSfBRS TO AhCOMS,
n-Arnyl, n -h e x y l ,  n - o c ty l  and n-nonyl a lc o h o ls  were p r e ­
pared  in  th is .  way. f v i de  ThI.B* I I  . 54}.
n -Amyl Alcohol . 888 gra.* commercial n-butyl. a lco h o l were bromin-
a ted  w ith  48/a hydrobromie ac id  i n  th e  p resence  of co n c en tra ted  
s u lp h u r ic  ac id  g iv in g  1310 gqj. n -b uty l bromide and 200 gm. o f  a 
h ig h e r  b o i l i n g  lach ry m ato ry  su bstan ce. fhe  bromide (1310 gm.)
was then'heated under a r e f lu x  f o r  a c o n s id e ra b le  tim e w ith  
sodium cyan ide and d i l u t e  a lc o h o l, from  which 508 gm, of b u ty l  
cyan ide were ob ta in ed  on f r a c t io n a l  d i s t i l l a t i o n .  415 gm, 
of t h i s  su b stan ce  on h e a tin g  w ith ■alcohol and s u lp h u r ic  ac id  
gave 510 gm. o f e th y l v a l e r a t e .
fh e  p ro cess  used  f o r  th e  re d u c t io n  of t h i s  e s t e r  to  
n-am yl a lco h o l was s l i g h t l y  d i f f e r e n t  from th a t  d e sc rib ed  by 
Adams, Kamm and M arvel (B .I,B *  I I .  5 4 ) , In s te a d  o f  adding 
sodium to  a  s o lu t io n  o f e s te r  in  a lc o h o l, a  c o n c e n tra ted  
a lc o h o lic  s o lu t io n  of th e  e s te r  was run from a  ta p  fu n n e l in to  
a  f l a s h  c o n ta in in g  the  n e c e ss a ry  amount of sodium in  d ry
- . *“V  I \
to lu e n e , and f i t t e d  w ith  an e f f i c i e n t  wide r e f lu x  condenser 
and m echanical s t i r r e r *  The p ro d u c ts  were worked up in  th e  . 
manner 'described in  th e  "B ulle tin* . 90 gm* e s t e r  gave 40 gm. 
.■{66$) n-amyl a lco h o l (13?-139°0*}, 1 2 g m * v a le r ic  ac id  b e in g
fhe same method was ap p lied  to th e  p re p a ra t io n  of 
n m .';v -
jg -hexy l, n - o e ty l ,  and n -nonyl a lco h o ls*
p r iv a te  com m unication from  Prof* Adams U n iv e rs i ty  of 
' I l l i n o i s .  fhe p re p a ra t io n  o f  normal o c ty l  a lco h o l 
has sine© been p u b lish ed  in  v o l .  g of the U n iv e rs ity  
o f I l l i n o i s  B u l le t in s  (on Ox^gardc Chemical R eagents *
18
n-Hexyl A lcohol 126 gsu o f  e th y l  - hex o a te  gave 45 gm. 
n*”hexy i a lco h o l fi54-i§8°G >  J .
u -O dty l A lcohol., 210 gm. of e th y l o c to a te  gave 50 gm. '
. . .tt-—*~'i mliin iini in i I'Hi n ■ ! nn»» mni n ~rr it~i —r--T-- -rr '---
of o c ty l a lco lio l w hich b o ile d  .a t  oS-*5? ° 0 , / l 5  nun. -
; n~ iony l A lco lio l. ' ffce: method adopted in  t h i s  c a s e  was
s im i la r  in  a l l  r e s p e c ts  to  th a t  used in  the- p rev io u s  exam ples 
b a t  'the y ie ld  was.. v a ry  sm a ll, b e in g  only-20$-. The a lco h o l 
Taoile4 a t  107-10 8 °0 . 15 ' .am. :
fBE REXHKmtg OP ALBBHYDgS TO A100H0LS.
• n~B.eptyl A lcohols I t  was found p o s s ib le  to  p rep a re  t h i s  
su b s ta n ce  by  the  re d u c t io n  o f  n -h e p t  a id  ehyde: f lo u r  dsn, I i .e b .
Ann. 800. 102}* B r ie f ly ,  th e  a ldehyde, 85 gm, was d is s o lv e d  
in  g l a c i a l  ' a c e t i c  ac id  and reduced by th e  a d d it io n  o f Zfo sodium 
amalgam from tim e to  time* fhe r e a c t io n  was a ided  by e f f i c i ­
e n t  m echanical s t i r r i n g .  The r e s u l t a n t  m ix tu re , c o n ta in in g  
a  c o n s id e ra b le  amount o f h e p ty l a c e ta te ,  was b o ile d  w ith  a lc o h o lic  
soda ; on w ork ing 'up  in  the u su a l manner 52 gm. of n -h e p ty l 
a lco h o l were o b ta in ed  to g e th e r  w ith  £6 gm. o f a much h ig h e r  
b o ilin g , su b s ta n c e .
n-Deoyl A lco h o l, . c^H ydroxyundecoic a c id  fM.P.y4°)i was 
d i s t i l l e d  in  sm all amounts under o rd in a ry  p re s s u re ,  and the  
r e s id u e ,  on rem oving th e  w ater form ed,w as f r a c t i o n a l l y  d i s t i l l e d
: under reduced  p re s su re .?  th e  .h ig h e r  b o i l in g  re s id u e  was s u b je c t -  i;
■ed .to  tlie  same treat-m eiit a g a in , Ike p o r tio n  b o i l in g  below 110° -v:
a t  14 mm,, was ^ e - d i s t i l l e d  when .26' gm. pure dee aldehyde, was obtahpf
-ed b o i l in g  90-104°. a t  I I ' m , She .aldehyde was d is s o lv e d  i n
100’ gm,, g l a c i a l ' a c e t i c . ac id  . and th e  w hole r a is e d  to  'b o il in g ,
1.04 gm, of. z inc  d u s t  w ere then  added in  sm all am ounts, w h ile  the
b o i l in g  was m ain ta in ed  f o r  a  week, . On working up, 15 gm, deey l
o '.alcohol were obtained, b o i l i n g  115-119 0 a t  14 mm.,'
f W  B- AIMlh-HA1II3B3, -
M ethy l; Io d id e . t h i s  su b s tan ce  was p repared  acco rd in g  to  
th e  method . o f W alker ( J .C .S , 1892. 717} w hich has been improved 
by Mams f tJ .I .B . I ,  E l . }
E th y l Bromide, (TJ.I.B . I I .  20, a lso  Hamm and Marvel 
H im .0 .8 .  42 (1920): 299) . 500 gm. brom ine gave 620 gm, e th y l
brom ide of P-iP, 39°0»
n-Amyl Brom ide, the. c o n d itio n s  used  were th o se  s e t  ou t
wiia.wirui.^ ra'L imh i ■ a.m m ^ a -*»
f o r  n -b u ty l brom ide (U .I .B . I I .  1 3 ) . 40 gm. o f  brom ide b o i l in g
oa t  128-131 0 w ere produced from 25 gm. o f n-amyl a lc o h o l.
n-E exyi Bromide. B i s t i l 1ed hydrobrom ic ae1d -  48$ f b o i l  -  
in g  a t  1£2~I26°0 ,} - -was u se d . the  g e n e ra l c o n d itio n s  adopted 
w ere th o se  g iv en  f o r  n -o c ty l  b rom ide. .,35 gm. n_hexyl .a lcoho l 
gave 47 gm, a -h e  xyl brom ide which b o ile d  a t  153-158°C.
"The.rem ain in g  brom ides,, v i s .  n - h s p ty l , - o c ty l ,  -nony!
and a -d e e y l ??ere p rep a red  in  th e  manner d e sc r ib e d  f o r
i^-hexyl brom ide ( 0 . I .B , I I  . 2 1 ) . .
23 gm. n -h e p ty l brom ide {8Q~3°/34 ram.) were, o b ta in ed  from
25 gm, : n -h e p ty i a lco h o l
28 gm. n -o c ty l  brom ide (196-2OQ0 ) were ob ta in ed  from
31 ,gm. n -o e ty i  a lc o h o l.
10 gm. n -nonyl brom ide (9 8 ° / l5  mm.) w ere o b ta in ed  from
12 gm. n -nonyl a lc o h o l .
9.5. gm. n -d eey l brom ide ( 1 1 3 -8 ° /l3  .mm.) were, o b ta in e d  from
13 gm. n -d ecy l a lc o h o l.
THE .n - A im  d-sec-OGTXL ETHERS.
P re p a ra tio n  o f d -o e ta n -2 -o l ,  This .-substance was o b ta in ed  by 
th e  method o f P ick a rd  and Kenyon ( J .G .S . ,  1907, 91, 2058).
> .
A ction  of Potassitam  on d -o c ta n -2 -o I .  4 gm. o f po tassium  m eta l 
were powdered under warm to lu e n e , and allow ed to  r e a c t ,  when co ld  
w ith  13 gm. o f  d - s e c -o c ty l  a lc o h o l.  .The m ix tu re , in  which 
much p o tassiu m 'w as l e f t ,  was poured in to  ic e  w a te r in  an atmos­
phere o f carbon  d io x id e . The s o lu t io n  was th en  steam  d i s t i l l e d ,  
and th e  d i s t i l l a t e  e x tra c te d  w ith  e th e r  and d r ie d ,  The pure 
a lco h o l was o b ta in ed  by  d i s t i l l i n g  tw ice  under reduced p re s s u re  
and had 5461, in  2 dm. tu b e , o f  1 9 .3 6 ° , (O rig in a l 1 9 .4 ° ) .
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§ lIS R A h MSf-HOD W  P R 1 M A T IQ 1  Of TSBv&CTITB iSIHSRS;-
/ 3 gm . o f  p o ia s s tm  were $owd©red in  d ry  to lu e n e , and when 
co o l 15 gm, o f  ,fl- s e e -o c ty l a lco h o l were added in  sm all am ounts’ 
and w ith  c o n s tan t-sh a d in g *  ( f h i s  q u a n t i ty  o f © arbinol -  a  
£>0fo excess of th e  th e o r e t i c a l  -  was found to he th e  minimum 
p ro p o rtio n  f o r  th e  com plete s o lu t io n  o f th e  m e ta l ) .  .When 
a l l  was d is s o lv e d , th e  c a lc u la te d  amount o f a lk y l brom ide, was 
added and the  whole th en  h ea ted  under a  r e f lu x  f o r  40-50 h r s ,  
c a re  b e in g  tak en  to  p re v e n t th e  en tra n ce  of m o is tu re  d u r in g  
t h i s  p e r io d , fhe  po tassium  brom ide formed ?/as washed o u t w ith  
w a te r , and th e  dried to lu e n e  s o lu t io n  h ea ted  a t 110 -  1£0°C. f o r  
10 h re .  w ith  the  q u a n t i ty  of p h th a l ic  anhydride re q u ire d  to  
conT ert a l l  th e  p o s s ib le  se c - o c ty l  a lco h o l p re s e n t  t o  i t s  
hydrogen p h th a l ic  e s t e r .  , The l a t t e r  was th en  removed by c a re ­
f u l  if a sh in g  w ith  sodium ca rb o n a te  s o lu t io n ,  and the  e th e r  
formed reco v ered  by  c a r e fu l  f r a c t io n a t io n  of th e  to lu e n e , and 
by d i s t i l l i n g  tw ice  u nder reduced p re s s u re .  In  no ca se  was 
any ev idence o b ta in ed  o f  th e  p resen ce  o f u n s a tu ra te d  compounds 
a t  t h i s . s t a g e  o f the  s y n th e s is ,
A ll th e  e th e r s ,  which were o b ta in ed  in  y ie ld s  o f  50-60^, 
a re  l i g h t  m obile l i q u i d s ,  fhe low er members of th e  s e r i e s  
p o ssess  somewhat p e n e tr a t in g  b u t n o t u n p le a sa n t odours. Some 
of t h e i r  p h y s ic a l p ro p e r t ie s  are  c o l le c te d  in  f a b le  I .
The in v e s t ig a t io n  o f  t h e i r  o p t ic a l  p ro p e r t ie s  was c a r r ie d  
ou t in  th e  fo llo w in g  m anner;- :
D e n s ity .  ^O b serv a tio n s, on th e  d e n s i ty  of. each e th e r
w ere made a t  i n t e r v a l s  o f 20° between. 15-130°0. in  
a .pyknom eter h o ld in g  ab o u t 3 e . c .
{2) R e f ra c tiv e  in d ex . . V alues were o b ta in ed  f o r  l i g h t  of 
seven d i f f e r e n t  wave le n g th s ,  more o r l e s s  ev en ly  
d i s t r ib u t e d  th ro u g h o u t th e  v i s i b l e  spectrum , i . e .  
Cadmium re d , wave le n g th  6438 Angstrom u n i t s .
Sodium yellow , 11 " ■ 5893 ' ” 11
M ercury g reen , ” . n 5461- n n
CadiuiB g reen , n rt 5086 ■Tt 11
t-
■" l i g h t  b lu e ,  R " 4800 » ' w -
■> dark  b lu e ,  ' : , T? . V. 4628 "
M ercury v i o l e t ,  n ,T 4358 R M
A P u lf r ie h  re f ra e io m e te r  was. u sed , round the c e l l  
of which w a te r  a t  25°0« was c i r c u la te d  by means of 
a sm all pump from  a  th e rm o s ta t .
(3) O p tic a l R o ta to ry  .power:—-. A ja c k e te d  g la s s  tube 59 mm.
lo n g  was u sed , round which o i l  a t  d i f f e r e n t  tem per- . 
a tu re s  could b e  pumped from  a b a th .  $he tem pera- . 
t e e  o f th e  su b stan ce  b e in g  in v e s t ig a te d  was found
by an A nschuts 'thermometer d ip p in g  in to , i t .
O b serv a tio n s on th e  tem p era tu re  were made b e fo re  and 
a f t e r  th e . r o t a t i o n  value had  been d e te rm in ed . The . 
l a t t e r  m easurem ents -were made a t  i n t e r v a l s  o f  25 - 
b o th  w h ile  th e  su b stan ce  was b i in g  h e a te d  and w hile- 
b e in g  co o led . S ix  l i n e s  o f  th e  v i s i b l e  spectrum  
were em ployed, i . e .
Cadmium re d  . o f  w ave 'leng th . 6438 AngstrSm u n i t s .  - .
%
M ercury g reen  !S w 5461 . ■** f*
Cadmium g reen  n w ■ 5086 « «
?f l i g h t  b lu e  11 **: 4800 ff tf
*f d a rk  b lu e  * 11 4678 _ 15 . 11
M ercury v i o l e t  11 11 4358 n ”
u s in g  a p o la r im e te r  h av in g  a L ip p ich  p o la r i s e r  and a
sp e c tro m e te r e y e « p ie c e .
M easurements o f ■ th e  r o ta t io n s  , o f  th e se  su b s ta n c e s  in  e th y l
a lc o h o l and carbon  d is u lp h id e  s o lu t io n  were made a t
room tem p era tu re  and a t  ap p ro x im ate ly  5p c o n c e n tra t io n .
The same sample o f  a b s o lu te  e th y l  a lc o h o l ,  p rep a red  by
h e a t in g  a lc o h o l under a r e f lu x  o v e r lim e , sodium, and
.ca lc ium , was u sed  th ro u g h o u t th e  o b s e rv a t io n s ,  w h ile  th e
carbon  d is u lp h id e  was d r ie d  o v er phosphorus p en to x id e  * ~
and d i s t i l l e d  fro-m mecurio c h lo r id e  in  th e  u su a l
-  A *' >
way. '
P re p a ra tio n  of e th y l cl-sec - o c ty l  e th e r, u s in g  j> -to luene su lp h o n ic  
e s t e r s ,
.f e rn s  and Lapwortii (J .C .S *  1912, 273) p rep ared  some e th e r s  
u s in g  the  p o tassium  d e r iv a t iv e  o f an a lco h o l or phenol and e th y l 
p .- to lu e n e  su lphonate*  ;
In  the: manner d e s c r ib e d  by them i t  has been p o s s ib le  to  
p rep a re  e th y l d- s e c - o c ty l  e th e r  of r o ta t i o n  I d e n t ic a l  w ith  th e  
same su b s tan ce  ob ta in ed  by th e  re a c tio n , of the  po tassium  de­
r iv a t i v e  of d - s e c - o c ty l  a lco h o l end e th y l bromide*
d -P o ta ss iu m  s u c -o e ty la te  In  benzene was allow ed to r e a c t  w ith  
th e  th e o r e t ic a l  amount o f  e th y l p . - to lu e n e  su lp h o n a te  d is s o lv e d  
in  benzene* A g e la t in o u s  p r e c i p i t a t e  w?as form ed, w hich, a f t e r  
h e a tin g  fo r  some hours on a  w ate r b a th ,  was f i l t e r e d *   ^ The 
f i l t r a t e  from  w hich m ost o f  th e  benzene was removed by d i s t i l l a ­
t io n  was warmed w ith  aqueous a l k a l i  s o lu t io n  poured in to  w a te r, 
e x t r a c t e d , . d r ie d a n d  f r a c t io n a te d  under reduced  p re s s u re .
5 ,4  £m* were o b ta in ed  from  8 gm* o f  potassium - used hav ing
- 19° . A ■= ‘ .
5461 8 .03 and a B.P* 6 5 ° /l6  m.m.
The re v e rs e  p ro c e s s , u s in g  d- s e e - o e fy i p .~ to Iu e n e
su lp h o n a te  and po tassiu m  e th y la te  in  benzene, gave a  v e ry  poor
y ie ld .
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TABLE II
Methyl a~see~ o c t y l  ether
Temp, 19° 4 3 .4  6 2 .0  81 .4  9 9 .4
1)| .8076 .7870 .7700 .7536 .7391.
Temp 14° 53 61 81*5 101
6438 2,67 2*07 1*85 1.55 1 .36
Temp 14° 5 1 .4 61 82 104
5461 3*57 2*70 2*67 2*33 1.86
Temp 14° 53 .5 61 81 * 5 98
5086 4*29 3 .2 4 3.16 2.65 2.43
Temp 14° 54 61 81*0 98
4800 4.81 , 3*56 3*54 3 .09 2 .83
Temp* . 14° : 55 ■ 61. ; 81.5 98
4678 5*06 3*75 3 .70 ' 3*22 3*00
Temp, 14° ; 51 61 82 98
4358 5*87 4 .6 0 4 .18 3 .76 3 .22
28.
■Ethyl 4 -£ e e -o o ty l ether.
'Temp* 1 7 .2 ° 3 9 .7 ° 5 8 .5 °  _ 7 9 ,0° 100 .5°
4 .7895 .7719 .7545 .7387 .7202
Temp* 1 7 .8° 56° 81° ■ 96° 113°
6438 5.80 4 ,94 4.53 4.15 3 .89
Temp* 17.. 8° 54° 79° 97° D110
6461 8 .08 6.97 6.24 5 .68 5.47
Temp. 1 7 .8 ° 56° 81° 97° 112°
5086 2.61 8 .04 7 .3 0 6.69 6.31
Temp. 1 7 .8 ° 55..5° 80° 95° 112°
4801]) 10.47 9 .1 0 8.29 7.56 7.12
Temp 17.8° 55° 79° 95° 110°
4678 11.31 9.65 8.69 7 .99 7.50
Temp * 1 7 .8° 054 79° 95° 105°
2 9 .
’u-Pr-d-pyi 4~&ec-oo’t y l  e th e r ,  *
. *t" 3)'4
•?e>£5 ■ o• <«ifc t*4 s*t *5&
.7971 ,7598
" -sn^air
.7435:
96°
.7303
26. .8 °  5 0 .5 ° : m Q 97® --- ~-n------1 2 2
0,15481 8 ,3 0  7 .27 6 *?S 6 . 1 0 5.61
Temp.. 16,5® 5 0 .5 ° m  '° ■ 96®' ■ 1 2 0 ®
^ 4 3 5 8 23 .42  11 .70
9
'10*97 f #77 9 «2 £
jnButyl o c ty l e th e r „
l^mp* 1 8 .8 °  45° ' of  0 o.203
0
. 135B J .7971 .7766 ,7568 9 0 0 A0; i ♦7063 ■ _
Ion®. . 29° . s i  74® 1 0 2 °  219°
Cdred 6 . 6 2  ■5.64 ■ 5 .2 4  4 .75  4.47
Ten®, 20° 57® 76® " 98° 118°
°<Hg. gr . 8 .94  7 .75  7 .28  6 .7 0  6 .05
f§Y-
n-B utyl d- s e e - o c ty l e th e r . fC o n ti.}
Temp. -. 20° 59° 75° 101° 119°
^  ca .gr . 10.41 8,88 8*41 7.66 7.10
: femp. 20° 59° 75° 101° 119°
^ I t .M . . 11,82 9.98 9 .SO 8.59 7.89
. Temp. 80° - 58° 76° 99°
0119
<*&& m .
Temp.
12 .34
20°
10 .60
57°
. 9 .8 0  
76°
9.21
o98
8.38
0
118
^ v i . 14.38 12.16 11.37 10.62 9,69
e ■ ii-Amyl d-see--o c ty l e th er . ...
Temp,. E0° 42 .5° 60° 84 .4° 114 .8° 139.6
^  t  
' ® 4 .7989 .7820 .7696 .7434 .7233 .7023
' Temp. 17 35° 053
0
76
0
101
0
135
red. . 5 .25 4.91 4.61 4.18 4 .00 3 .5 0
Temp. 17° 35° 54° 72° 105° 135°
^  gr * 7 .38 6 .94 6 .34 5 .9 0 5.41 4.97
31*
- B-Amjrl d -jsee-octyl ether * {Gontd. . )
Temp* , 17° 32° 53° 7 7 .5° 100° 129°
8.47 8 .19 7.57 6 .92 6 .44 5 .73
Teiap *. 17° 31° 54® 77 .5° 100° 130°
9.63 9.17 8.57 7 .8 4 7.33 6.58
fem p.; 17° ' 30° 56° 76° 100°
01 ak M. 10.23 9 .6 2 8.92 8.19 7 ,6 4 6.93
Temp* 17° 036 54°
074 0102
0133
^  V iv 11.79 1 1 .0 3 10.33 9 .5 0 8.75 7 .85
S-I d -s e e -o c ty l  etlier .
. Temp. 0.■17-0
040*4 o62. O'
o82.5 0137
.8047 .7881 .7723 .7568 .7149
f  emp, . 21*2° 42° 80° 108°
o137
red 4*69 4.29 3 .77 3 .39 2 .9 8
: s^mp* 2 1 .2 ° 41° 78° 109° 138°
. ° (  g r * 6.52 6.02 5,41 4 .77 4.17
■ femp. 2 1 ,2 ° 42° s o  0 106° 137°
g r 7*48 6.96 6 .17 5.59 4.88
*c%
n-Hexyl &-s e e -o c ty l e th er , {Gontd.)
Temp, 2 1 .2 ° ' m 0' ■ ■ 80° 107° 136°
b l 8.45 7.87 6 . 92 6.26 5 .6 0
Temp,- 021.2 042
079 0108
G
135
bl 8,69 . 8,33 7.26 6.46 5.87
Temp 21*3° 42° 7.8® 108° 138°
^ v i 10.37 9.67 8.34 7.51 6.56
■h-Heptyl &- s e c - o c ty l -ether,
O
Temp. 22° 59° 73° '
G
101
0
125
4 .8034 .7776 .7672 . 7440 .7290
Temp, 16 ,0° 42° 64° 85° 117°
red 5.38  : 4.81 . 4*42 4 .2 0 3 .88
Temp, 16° 43° ■ 61° ; 85° 121°
°*gr. 7 .5 0 6.81 6 .47  : 5 ,99 5.49
Temp, ■_ 16° 42° ■ .
066
0
85
0
118
8.81' 8.02 7.29 6 .8 0 6 ,18
6n - H e p ty l  d - s e e - o e t y l  e t h e r ,  C C o n td ,3
femp. 16° 43° 63° 83° 118°
H l t . ’o l . 9 ,81 9.09 8.38 7 .90 7.09
'Temp * 16° : 44° 64° . 80°
0
119
10.49 9.48 8.89 ■ 8.49' 7.23
Temp. 16° 45° 64 ' 82° 180°
oL 12.09 10.87 10.18 9 . SO 8.41
n - Oetyl d - s e c -o e ty l  e th e r .
Temp. 15° 43° 65° 109° 143°
l) |  .8099 .7929 .7780: .7459 .7254
Temp. 20° 42° ; 60° -108 0130
°^red ■ 4.36 4.01 3 .75 3 .0 7 2.87
Temp. 20° 43° 061 108° 12.0°
°(gr^ 6 .20 5 .59 5.16 4,35 4 .22
. - Temp. 20° 42° . 61° 108° 120°
7 .1 0 6.51 6.01 5 .0 0 4.79
Temp. 20° 42° 62° 108° 130°
° ^ l t . S l 8.05 7.35 6.68 5 .5 4 5.37
is-Qetyl d-sec-oetyX  at]IMA  ^ v ker,. {C o n ti, ) ;
Temp. o20 o43 062 109° 130°
t t ' i i . 8,39 7 .58 6.97 S . 81 5 .57
Temp,, 20° 44° 62° 105° 125°
^ . T i . 9 ,98 8,92 8.36 6 .8 0 6,59
n-llonyl d - s e s -  o c ty l e t h e r .
Temp,
0XT 0m 066 089 0110
t
B 4 .81X0 .7911 .7747 .7573 .7409
:Tempa £0° 45° 75° 97° 116°
e( red 4.49 • 4.17 3 .72 3 .4 8 3 .3 0
\fempf 20° 44° 75° 95 y o118
6,13 5.77 5.19 4 ,6 6 4 .54
Temp,
0
20
■ 6. 46 75° 96° 117°
°^gr 2 7 .27 6.62 6 .1 0 5 .66 5.39
Temp. . 20° 46° 75 0 95° 117°
^ X t .h l . 8 .1 8 7.50 6 .74 6,2.9 5.93
) - 
' ■ ( % . ■ Temp, 20° 45°
076 93° 0115
° ^ d k .h lv 8.63 8.96 7,05 6.71 6.21
n-ISTonyl d - s e e -o o ty l  eth er .
3 5 .
Temp, 20 o. o
9.19
76
a.,27
r - 0115.
7 .37
3 t4:
■Deeyl d se e  o c ty l  e th e r
8138
12
o
,7766
o
.7601
121
.7345
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. fhe su b s tan ce s  marked w ith  an a s t e r i s k  have n o t been  examined)!
f o r  th e  l in e s  o f  th e  cadmium spectrum  owing to  th e  break-down i
of th e  cadmium vapour a r c .
S im ila r  ta b le s  to  th o se  in  f a b le  I I I  have been worked ;
o u t f o r  E0°, 40°, 60° and 80°G ., b u t  no o b je c t  i s  gained  by
in c lu d in g  them h e re  s in c e  th ey  a re  s im ila r  In  a l l  r e s p e c ts  to
o oth o se  g iven  in  t h i s  p ap e r f o r  SO and ISO , and whieh a re  r e -  -j
p re sen ted  d iagram m atic a l l y  in  F ig .  I I I .
41.
S U I I A E  X.
Cl) A method h as been developed for* th e  preparation o f
d - s e e -o c ty l  n -a lfey l e th e r s  in  a com pletely o p t i c a l l y  
a c t iv e  co n d itio n *
o o(2) Under a l l  c o n d itio n s  o f  tem p era tu re  between 15 -130 in
th e  homogeneous c o n d i t io n , and i n  s o lu t io n ,  th ey  
■..exhibit sim p le  r o ta to r y  d is p e r s io n
(3) Abnorm ally h ig h  v a lu e s ,  b o th  in  th e  homogeneous c o n d itio n
' and in  s o lu t io n ,  a r e  reco rd ed  f o r  th e  e t h y l ,  h e p t y l , 
b u ty l ,  and n o n y l, members-of th e  s e r i e s .
(4) They have a d i s t i n c t  c h a r a c t e r i s t i c  diagram  from th a t  o f
th e  d- s e e - o c ty l  e s t e r s ,  b u t th e  same one f o r  d i - d -  
sec -Q c ty l fo rm a l.
(5) E x a l t a t i o n  in  r o ta to r y  power may be produced by a ch a in
o f  5 atoms r e tu r n in g  upon i t s e l f  in  which one carbon  
atom may be re p la c e d  by one oxygen atom.
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